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To the Editor:
A newly defined form of inherited hair loss, named localized autosomal recessive hypotrichosis (LAH, OMIM 607903), was recently described in the literature (Kljuicet al. 2003a; Rafique et al. 2003 ) and shown to be linked to chromosome 18. We identified a large, intragenic deletion in the desmoglein 4 gene (DSG4) as the underlying mutation in two unrelated families of Pakistani origin (Kljuic et al. 2003a) . LAH is an autosomal recessive form of hypotrichosis affecting the scalp, trunk, and extremities, and largely sparing the facial, pubic, and axillary hair. Typical hairs are fragile and break easily, leaving short sparse scalp hairs with a characteristic appearance. Using comparative genomics, we also demonstrated that human LAH is allelic with the lanceolate hair (lah) mouse (Kljuic et al. 2003a) , as well as the lanceolate hair (lah) rat phenotype (Jahoda et al. 2004 ). In order to expand the series of allelic mutations in the desmoglein 4 gene underlying LAH in humans, we begin molecular analysis of DSG4 in families from around the world.
Here, we describe the study of a family of Pakistani origin with two siblings affected with LAH ( Figure 1 ). The two affected children, a girl aged 5 y 9 mo and a boy aged 18 mo, have two sisters with normal hair. Their parents, first cousins of Pakistani origin, are unaffected. They are part of a large family with extensive consanguinity but no other affected individuals. Both affected children were born without hair and neither infant was ritually shaved. Subsequently, sparse hair growth was accompanied by itching, redness, and roughness of the scalp. Both children are otherwise healthy and developing normally. The findings on serial examination have been the same in both children.
At the age of 2 mo the proband showed complete alopecia with scalp follicular prominence. By 15 mo there was sparse, coarse, brittle hair with follicular hyperkeratosis, erythema, and scaling affecting particularly the scalp, but also eyebrows and eyelashes. Now aged 5, the girl's scalp hair remains sparse and is clearly brittle, less than 1 cm long at sites of friction and up to 8 cm in other areas. She now has marked follicular hyperkeratosis on the extensor aspects of the limbs. The skin is otherwise normal with no papular lesions on the limbs, and no palmoplantar keratoderma.
Sweating, teeth, and nails appear normal. The clinical findings are most consistent with a diagnosis of LAH (OMIM#607903).
We obtained DNA from the two affected individuals and both parents. Genomic DNA was isolated from peripheral blood collected in EDTA-containing tubes according to standard techniques (Sambrook et al. 1989 ). All samples were collected following informed consent. To screen for a mutation in the human DSG4 gene, all exons and splice junctions were PCR amplified from genomic DNA (Table S1 ) and sequenced directly in an ABI Prism 310 Automated Sequencer, using the ABI Prism Big Dye Terminator Cycle Sequencing Ready Reaction Kit (PE Applied Biosystems, Foster City, California), following purification in Centriflex Gel Filtration Cartridges (Edge Biosystems, Gaithersburg, Maryland) as we described earlier (Kljuic et al.2003a ). The mutation was identified by visual inspection and comparison with control sequences generated from unrelated, unaffected individuals. The deletion mutation is identified by the failure to PCR amplify exons 5, 6, 7, and 8 from homozygous affected individuals, followed by PCR (refer to Table S1 Desmoglein is expressed in the inner epithelial layers of the hair follicle, where its function appears to be crucial during differentiation of the hair follicle layers. The significance of properly orchestrated adhesion during hair follicle development is underscored by several human disorders that result from mutations in adhesion plaque genes. The desmosomal plaque is composed of proteins from three different protein families, the desmosomal cadherin, plakin, and armadillo families. Mutations in genes encoding proteins in all three families have been shown to result in disorders of skin and hair follicle. For example, mutations in desmoplakin and plakoglobin, members of plakin and armadillo families, respectively, underlie Naxos disease (OMIM 601214, 605676). Naxos disease is an autosomal recessive disorder characterized by wooly, sparse hair, Wild-type maternal sequence for introns 4 and 8 are shown for comparison.
